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(57)Abstract: 

PURPOSE: To provide the subject new 
phenylanthracene derivative having a specified structure, 
exhibiting a low crystallinity, capable of forming a thin 
film having a stable amorphous state and useful for, e.g. 
a light-emitting layer of an organic EL device capable of 
stably emitting high-brightness blue light. 
CONSTITUTION: This is a new phenylanthracene 
derivative having a structure of the formula, A1LA2 (A1 
and A2 are each monophenylanthryl or diphenylanthryl; L 
is a single bond or a divalent bonding group), represented 
by formula I (R1 and R2 are each an alkyl. a cyclo-alkyl. 
an aryl, an alkenyl, an alkoxy, an aryloxy, amino or a 
heterocyclic group; r1 and r2 are each 0 or 1 to 5; LI is 
single bond, an arylene, etc.) or formula II (R3 and R4 are 
each same as R1; rS and r4 are each 0 or 1 to 5; L2 is 
same as LI) and useful for, e.g. a light-emitting layer for 
emitting blue light in an organic EL device. This 
compound is synthesized by coupling 2-chloro-9,10- 
diphenylanthracene, etc., in the presence of bis(1.5- 
cyclooctadiene)nickel, 2,2'-bipyridyl, etc. 
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X7^yi^?>]. NiCl, (dppp) Cdpp 
^tj:t'im<^>Xi'a:^,t!'yV'V'>i^-fi>ijm. <2)T 

it'J^titLtcTU-Jl^t OStSfc J: (>'jl?ctc J; 0 a 

[0 06 2] C©J;^CCL'rff e.n;fc{b^!|^)», 7C^^^ 

it^^^i*fR4X (NMR) h^l-^^cifCct-^-CISI^-r 

[0 0 6 3 ] 3ts:|6HjcD:7 i::.;UT> h 7-te>^3»#:i3:, 
4 0 0~2 0 0 OfiS, 3 6{C«4 0 0~ 1 0 0 OSffi 
©^^»?:*>^> 2 0 0~5 0 0'C©JlrSI|tS*WL. 8 

0-'2 5 0'C, §e>fCt*l 0 0~2 5 0°C, j:K>S(bt,c 
Wl 3 0-2 5 0°C, mci5 0-2 5 0'C(Dtf5'yt,fi 

(Tg) ^Tn-To se-^-c> mM(DM^mmmicj: 
[0 064] ^mmmmE Lm^ mr. r e 

S3, iE?LaAlslrj§IIB 4 , ^g5. S^-^AMSIB 
[006 5] %^eB«, iE?L4Bj:CXmT-CDaA««g> ^ 

*5^#-rS, «^aAf^jll)l*5J:(y^IE?LaAltjM)l«. 

A«»3ll»Sfc»«^^ffiA«»aiB€i9;{:frK:, ^B^^iE 

7L^£A^^IlS;/c^im^^ftAlmJ^IS*«^a-S^;^)^<!:■r-2, 

c<fc*^-c^s„ i^^ccct-^rWiE^LaAlrjllMfc 
J;o*a^aAiMKl/S©i^'rtifei9:w^c<'r<±:c\ s/c. 
s£}ii!3LAmmm*sj^zjfnf-riAtSimm{3:, ^ti^tnos 

1>T. aA«tl«:*>o«ijft^l«fig*«>OJii«:SlJ«(C 
[006 6] :^^<Dit^mt. imm^:^- h ^fVtj: 
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Ammm^n-if-(i.Ammm ic t mm^mv^ ^. 
[0 06 7 ] m^-^t>^ii>^^m^'m.i-{tAmm 

MiiS • ifeTfeiiiiSi* a E&tc^ifr ^ c i *5 njtgr * o , ^ 

[0 0 6 8 ] *l6H^©^l:^i^^^j^)l{Cffll^6it^fC'3 
#gaBS63-2 64 6 9 2#^^fg(CP§.^Snr 

^moit-^mo 1 o^ju^JitTi-r-s.ci l-c^ 

[0 06 9] S/c. I63£J1{C«. -aii®t^i'x>?- + 

x>9^ + -©-gW«:(i> *#6B.g©{b^^© 1 0*JW%Jii 
Tit- SCi^JJf^Lt^o 

[0 07 0] :^mM<Di}:-^^ift^micm^>i>m^, e 
^i&Ammmisj:z>m^Q.Ammmi>ci,t. m-^o^mE 

HS63-29569 5^i&|S. i^ra¥2 - 1 9 1 6 9 4 

-^^jfR. #P3^3-7 9 2-^<&ffi^(ci3«)(^nri>6^ 

mmwm^m\'^^ctifix'^. */c, s-faAWiiiJifc 

)\'^^>mm\t. ^')viymMW. -yji-^u^mmi^^ 

[0 0 7 1 ] jEiiii.A$mmm^iE7mAmi:jEnmmm 
t(,c^i-)xwm-ri>m^u. jE^iriAmmmmoit-^m 

CCDi*, ( I TO^) mi!r>lb^:t>it^^7-> 

it3il)1^2;iJy_hi$WS<b»^>[5l«-C*..5o CCDj;e.^c 



(22) 
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1 1 0 nn^)S(DWl^M^>, ;5i'3b*>7^";b7 y - 
[0 07 2] W^aAWtjllg^rm^aAMi^^M^B 

life > r ««^=-aAlft)ltJB«: 2 lS«±l9:i* s t * lal 

[0 07 3] ^c*j, ^^m-cu. ^^M'km^&.Kmm. 

Alftjittffc^-C* 5 i # . fi!!©iE7LaAli 

i!±Alftjlttt^b^*3e.k:3SJ)PT-SC<!:*W*H». ± 

Cc S m^Fa Af^iMtt^ b^!^ t iE?LffiAfM 

^ : iE?LftA}iaitt^b^#f*S6 0:40-40:60 
•C*SCiJ&W35L/<. #(C«5 0 : 5 0Sftr*SC 

[0 07 4] c<Du^t,m-rhn=f-&xm'Mmt^ 
»> ±ia<Dm-7-aAii3giBffl©^b^©%*i*»6> *fc 

iE?LaAlij*tt{k^^«, ±aacDjE?LaAiasi;ifflcDfb 
^{c J: -o r W2^^(D jb^*^*^ 6jil^JL.rfflc^r^><i 
iE?LaA$w3iit4^b^f5»s<7 1 m<Dp^m^^x^2m\ik±. 

[0 07 5] 3 {^©S^aAltiilttfb^fcJ;^- 
fteCDiE7LaAI»iM^{b^!|*J©?@^/li L, C(DJ:^tj:m 

[0 0 7 6 ] c<Dj:')rj:m<bm'&ELm^icmm-r^c 
[0 07 7] :^m^(Dit^\tmTmAmmmicm<^>^ 
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[0 0 7 8] *^i«©fb^«»«iE?LaAlft)IIBicfflt^S 

[00791 :^mn<Dit^m^iE^imAmmmicm^^?> 

«, ±iai//c. IK^)iCC*j(,»-c;$:f6Hg©fb^i)^!l6ijfffl3 

10 ;^5-C*-5., 

L.-C 1 0-tJP%OT^»Dt/rf^ffflL.-C^>j:U„ 
[008 1 ] lE^feSOW 3> iE?LaA«iijiJi©M5*3j: 

!>'m^aAiM^«©/i3»!f#{cRB5t3n-r. 0es:^FS«c 

J:or*)S^c€.*5. jl;t, 5-IOOOnii^K. «FtC8 
~2 0 Onmi-rSCt;&3W*L(<^ 
[0082] iE?LaAfi^lB©;?3*J JrDf^i^aAmS 

20 ©/»3iia]Sffi4>L.<{*i/i o~i ofSfiai-rnia; 

J:t>„ ^^*>t<«iE?L©. S^©aAJlilftjgH4^* 
^i^Wi^U. aAB»lniiiW±. l&ill»»2 0ninW±i 

■r^©755«^$ut,^ c©<tg?©ttAii, mmmom^o:) 
±M\t. ji^. aAJir 1 0 0 nn^si^. mmmr: i o o 

[0 0 8 3] »®ccti, i±mmmcD'b^i.^m^. m 

K»Li>Na>Mg. Al.Ag, ] n USCn 

-1 0 0 oix^tti-r^ci^^sf^n^ 

[ 0 0 8 4 ] E L*^?rffl|fe)t3-a-Sfc«>{c», ii>rj: < 

JJS L J; ^ ^ffi©+;tif4 «*iJKgA3 * -5, © r, *f * U 
< «l67£7t©ajft*A5 8 0 %U±. i ^. J; ^ icraffi©f^ 

mi*, I TO, SnO, , Ni. Au, Pt, Pd, 

i>tLti)mt.VK\ l^©;iS«l 0-5 0 Onm 

0*>©iC-r 1 0-3 OQ/n^gg^iUL 1 OQ/Dt^ 
T (j11^5-1 OQ/D) ©I TO?!)SW»D*aS, 
[0 08 5 ] «tg1vl-^4tC!^tCfl|Pfi«^d:(,i:)tii. la^^J-CfJ 

[0086] Aifc. S«CC;f;^B^^c1vt)^?:ffili5Jl^tc 
50 01{c^j^3ti^8lJi»Bm5:j3!k:LT4><fc(,^, 
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[0 0 8 7 ] -.XiC. *|fel«©#1«E hm=f-<0^-m:^ 

10 0 8 8] mm^id^mmu. mmm^:^^^ v '?mm 

[0 0 8 9] iLimxmmm. ^*iifcj:;>'m^aAft 
i^©fl5/!Sic«. i^mtmmt^w.^-c # ^ c i 

(M^o. 0 1 Mm «±) (D^mmmtmhinh. m 

[0 09 0] K^«©^m*#{C|Jfi5£3n^CC^*^> 1 
0-'Torr«T©*SSiL« ^^SSttO. 1 ~ 1 rm/ 

sec fiai-r-2)Ci*5iffa Ltn Sfc, <^t|3-ca*^L. 

[0 09 1 ] cii\i^^mmimc%-mm^^m<.^^m 
^{c*}(,^r> ia(c»i^©Yb^#j*^W3-i+5«^> ft 

[0 09 2] n^mm^ L^^-«, M^. SitlgmM©* 

ll»i?'W:ni/e 658 (M*) 

mm&mmm& < D S C > : Sl.i54 5 O °C. ;^'^J:^Ie 

1 8 1 "C 
[0 09 6 ] <S|Jfe^J2> 
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K|-r^Ci'J>r^S. En)!in«)EE». jl^. 2~2 0vg 
[0093] 

[0 09 4] <%v%.m\> 

it^ I - 1 ©^li£ 

t'X (1 , 5 -'>i'C3:t5'^?i?Ji>) :::--;;>rJl/ (N i 
10 (cod), )Q. 37fl (1.35 mmol) > 2 , 2 " 
-tff';j^>0. 2 Op (1. 2 8mino1) 1. 5- 
i^i'n:ti'^'i^i>0. 2 0tiil^. N. N-i?y ?-Jl/!j^ 
^l-ATS F2 0tnlfCg^#Ha'p-Cil^U, 36(<:2- 
i'PP-g, 1 0 -i^7i-::.;Ur> h 1 . OQq 

(2. 7 4i«mol) *J!lDA. 6 0 •Cr2 4l^|BU!l^f bfc. 

20 *^Afflti!L, 0. 5 3g ©l^afeHit^fffc. f#6n 

fcn&^mm. 5q immnmi^. o. 2 3q©»fe 

[0095] 



fb^i^II- 1 ©^Bfe 

t*X(l. 5 -S^i'n:^-i'5fj;'i» ^r;U (N i 
(cod), ) 0. 37q (1. 3 5 mmol) .2.2 
-b-t^iP^O. 20q (1. 28imiol) 1. 

WM^J'Wim/e 65 8 (M* ) 

[0 09 8] <||Sg0i|3> 
ft:^!^ Ill- 1 (D^fS. 

■^AO. 2 67q (lOmmol) (C. 4. 4' -'J-a- 
Kt'7*Ji.;U2. 22g (5. 4 6 mmol) ©f- h ^ t F 
P77> (THF) ^jR5 Onil*?rFL/y'J^l'-;Kfc 
b/c. CWStS^tCN i C 1 , (dppe)O. 4q 



C H 

9 4.8 0 5.2 0 
94. 96 4. 90 

»ci^^O:f i^a^^X^O. 2 0ml^, N. U -i^^ ^-JV^i-^ 
/I'AT 5 K 2 0 mltC^SR^H^ttJ-CS^t . 5 «5>{CI - 

30 i'an-9, 1 0 - i;?:? ^ .=.;ur > F ^•fe> i , ooq 
(2. 7 4iiinol) 4»D;1. 6 O'CV 2 4 mmmnbtc, 

*^Af»»ty. 0. 2 Oq ©jtafeHi**^^. 
5-s« [0097] 
C H 
9 4.80 5.20 
94.6 0 4.9 7 

<i:2-i7aa-9, 1 0 ^ r-jwr > I- ^•fe>4 . 
OOq (1 Ormol) =&^jq^, Q 0 °CX 4m^m^Ltc„ 

c©J®cc:^M* 1 NlfiK*j§jS?(cfi:AL VA,x.yti>u 

';;^:^^A|i$^L. 2. 0 q ©W^fe^^^TK-THae 

0. Q^(DPmtj:nB^mw^ntc^ 

50 [0099] 
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9 4 , 

mMm/vo 9 4 . 

WS^W : m/e 5 8 6 (M^ ) 
^^^fi^HaiJS (DSC) : i4,»=^.3 5 0 "C. iJ^Ts^ 

m^fs, 1 2 0 "c 

^>ffcjj<7^>>^i-;l/ : 5. 95eV 
[ 0 1 0 0 ] ;^c:fe. /^^'fK*^;^'^^ h;P. NMRX^^ 

[0101] <mMmA> 10 

Uz^ uy ^ :^z}^CT)l::f>~fV^^iitLfc^ 
»i7A0. 2 6 7q ( 1 Ommol) CC, 4. 4' 
Ffcf>^:.:^;U2. 02q (4. 9 7mno^) (DTUFmm 

ifnmy% 9 4 . 
m^my% 9 4 . 

MS^Iff : m/e 6 5 8 (MM 
[0 10 2] <||$S^^J5> 

Oq (2. arrinol) ^THF5 OmlCC?§)5?l/. CCD^^iK 
-"7-)^^ (6. Ommol) ^?gTL. 4B#rHl®i^£L/t«, 

X ( S n C 1 , ) cDtSK^g^S^jgTL'. 3 6(Cl 0 0 "C 

h)i:r.yx:imu. mm^^ ^^i^o Ax^^mbfc. mm 

><i:'-N=^-1f > (1:4) ^^^a^igi briyV:^tf'yA 

Sfi^J'Iff : m/e 5 3 5 (M+ 1 ) ' 
NMRX^^b;l.: HI? 

ij^M^S^MS'JS (DSC) : 131,^.3 6 5 "C. :^*^>^K 
^sa 1 6 2 °C 

[0103] 7t:^^Wc:fot:f Stt»fiiiS'J^^l^> 
[0104] <^gWl6> 

it^^ VII- 1 cD-^ia 

mm^Vr: m/e 5 0 6 (M* ) 

*3^BRiRx-^t5? : ms 50 



46 



: H 

5 4 5.4 5 
5 0 5.4 0 

+ 04q ( 5 rmol) OTHF mm^(fCm 

Y(DTH¥mWL^'mTL. 6 0 'Cr 2 B^Palii^jKU 
/c. ;j^(;c. CCD^^S^^^gt^l 0 0mnc?§»U?^fb7K^ 

(snci, XDmsmm^mmi^fddkmtm^L^i^'c 

H 

8 0 5.2 0 
5 8 5.1 0 

NMR;:^'-<^ hJl : 139 

frs^^mmm^m ( d s c ) im^^^sbo-c. 
^^as 1 3 0 "c 

[0105] 7C^^3^*TJC*5C:f-5it»fiiiSfl^ffl4> 

[0 10 6] <ll*fe^j7> 

mim 5 cc?f D u^^Co 
MS^tff : m/e 6 1 9 (1V1+ 1 ) ^ 
^^^OR^RX^^ h;!/ : HI 0 

NMRX"-;^ h)V : Ml I 

m^^^mmm^ ( d s c ) : m.^A 1 1 °c 
[0107] r^^^ 7tm^vi(fad»^EmiBtm^mi> 

[0 10 8] <mm\s> 

mm^fjj : m/e 5 6 6 (M+ 1 ) * 
^i^eS^RX-^^i^ h>'l^ : gll 2 
NMRX^^ h;l/ : BIl 3 

[0109] AjTfc, TC^^Wtcfct:^ ^lt»ffiia»l^fit 

[0110] <ms^m9> 

m&^m : m/e 6 5 8 (M^ ) 
^^^mi^^:^-^^ h;^ : Ell 4 
NMRX^^ : HI 5 

^s^^^mmWim ( D S O : Mt-^.3 4 5 ;VvX*s 
^SS 1 8 8 'C 

[0111] ^c*>\ ^^^W^fct:fStt»ffl<bSiJS{it 



